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IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): An image processing apparatus comprising: 
position estimating means for estimating the position of a second point representing a 
tracking point in an image of a temporally next unit of processing, the second point 
corresponding to a first point representing the tracking point in an image of a temporally 
previous unit of processing; 

generating means for generating estimated points serving as candidates of the first 
point when the position of the second point is inestimable; 

determining means for determining the second point in the next unit of processing on 
the basis of the estimation result of the position estimating means when the position of the 
second point in the next unit of processing is estimable; and 

selecting means for selecting the first point from among the estimated points when the 
position of the second point is inestimable , wherein 
the determining means includes: 

evaluation value computing means for computi ng an evaluation value 
representing a correlation between pixels of interest representing at least one pixel 
including the first point in the temporally previous unit of proces sing and the 
corresponding pixels representing at least one pixel in the temporally next unit of 
processing and defined on the basis of a motion vector of t he pixels of interest; 

variable value computing means for computing a variabl e value representing 
the variation of a pixel value with respect to the pixels o f interest: and 

accuracy computing means for computing the accuracy o f the motion vector, 

and 
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the variable value computing means computes the variable value representing 
the sum of values obtained by dividing the sum of absolute differences between the 
pixels of interest and the adjacent pixels that are adjacent to the pixels of interest in a 
block including the pixels of interest bv the number of the adjacent pixels . 

Claim 2 (Original): The image processing apparatus according to Claim 1, wherein 
the unit of processing is a frame. 

Claim 3 (Original): The image processing apparatus according to Claim 1, wherein 
the position estimating means further computes the accuracy of the estimation of the position 
and wherein, if the computed accuracy is greater than a reference value, the position 
estimating means determines that the position of the second point is estimable. 

Claim 4 (Original): The image processing apparatus according to Claim 1, wherein, 
if the position of the second point in the next unit of processing is inestimable, the position 
estimating means estimates the position of the second point on the basis of the first point 
selected by the selecting means. 

Claim 5 (Original): The image processing apparatus according to Claim 1, wherein, 
if the position of the second point is estimable, the position estimating means considers the 
position of the second point to be a new first point and estimates the position of the tracking 
point in the image of the next unit of processing. 

Claim 6 (Original): The image processing apparatus according to Claim 1, wherein 
the generating means includes region estimating means for estimating a set of at least one 
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point, the set belonging to an object including the first point, to be a target region in the 
previous unit of processing or in a more previous unit of processing than the previous unit of 
processing and estimated point generating means for generating the estimated points on the 
basis of the target region. 

Claim 7 (Original): The image processing apparatus according to Claim 6, wherein 
the region estimating means finds a position that overlaps at least the target region serving as 
an object to be estimated by prediction, determines a region estimation range at the predicted 
point including the tracking point in the unit of processing for estimating the target region, 
sets sample points in the determined region estimation range, and estimates a region 
consisting of a set of the sample points having the same motion and having the largest 
dimensions among the sample points to be the target region. 

Claim 8 (Original): The image processing apparatus according to Claim 7, wherein 
the shape of the region estimation range is fixed. 

Claim 9 (Original): The image processing apparatus according to Claim 7, wherein 
the shape of the region estimation range is variable. 

Claim 10 (Original): The image processing apparatus according to Claim 7, wherein 
the region estimating means estimates the target region in a more previous unit of processing 
than the previous unit of processing and wherein the generating means generates a point in 
the estimated target region in the more previous unit of processing than the previous unit of 
processing as the estimated point. 
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Claim 1 1 (Original): The image processing apparatus according to Claim 7, wherein 
the region estimating means estimates the target region in the previous unit of processing and 
wherein the generating means generates a point forming the target region as the estimated 
point. 

Claim 12 (Original): The image processing apparatus according to Claim 6, wherein 
the region estimating means estimates points that are adjacent to the first point and that have 
pixel values similar to the pixel value of the first point and points that are adjacent to the 
points adjacent to the first point to be the target region. 

Claim 13 (Original): The image processing apparatus according to Claim 6, wherein 
the region estimating means extracts sample points in a region having a predetermined size 
and including the first point in a more previous unit of processing than the previous unit of 
processing and wherein the region estimating means estimates a region including the points 
in the previous unit of processing obtained by shifting a region of the sample points having 
the same motion and having the largest dimensions by an amount of the same motion to be 
the target region. 

Claim 14 (Original): The image processing apparatus according to Claim 6, further 
comprising: 

template generating means for generating a template; and 
correlation computing means for computing a correlation between a block 
representing a predetermined region in the next unit of processing and a block representing a 
predetermined region of the template in a unit of processing more previous than the unit of 
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processing of the block by one or more units of processing when the second point is not 
determined on the basis of the estimated points; 

wherein the tracking point is detected by using at least the determining means when 
the correlation is determined to be high on the basis of the correlation computed by the 
correlation computing means. 

Claim 15 (Original): The image processing apparatus according to Claim 14, 
wherein the template generating means determines a predetermined region around the 
tracking point to be the template. 

Claim 16 (Original): The image processing apparatus according to Claim 14, 
wherein the template generating means generates the template on the basis of the target 
region. 

Claim 17 (Original): The image processing apparatus according to Claim 14, 
wherein, when the correlation is determined to be high on the basis of the correlation 
computed by the correlation computing means, the second point is determined on the basis of 
a relationship between the block representing the predetermined region of the template in a 
unit of processing more previous than a block representing the predetermined region in the 
next unit of processing by one or more units of processing and the tracking point and on the 
basis of the position of the block having the correlation determined to be high. 

Claim 18 (Original): The image processing apparatus according to Claim 14, 
wherein the template generating means determines a region formed from a sample point in 
the target region and a predetermined area around the sample point to be the template. 
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Claim 19 (Original): The image processing apparatus according to Claim 14, 
wherein the correlation computing means determines the correlation by computing an error 
between the block in the next unit of processing and a block of the template in a unit of 
processing more previous than the unit of processing of the block by one or more units of 
processing. 

Claim 20 (Original): The image processing apparatus according to Claim 1, further 
comprising: 

detecting means for detecting a scene change; 

wherein the position estimating means and the selecting means terminate the 
processes thereof on the basis of a predetermined condition and change the condition on the 
basis of the presence of the scene change when the position estimating means and the 
selecting means are unable to select the second point from among the estimated points. 

Claim 21 (Canceled) 

Claim 22 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the number of the pixels of interest is equal to the number of the 
corresponding pixels. 

Claim 23 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the variable value indicates the variation of a pixel value in the spatial 
direction. 
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Claim 24 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the variable value indicates one of a degree of dispersion and a dynamic 
range. 

Claim 25 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the unit of processing is one of a frame and a field. 

Claim 26 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the accuracy computing means computes the accuracy of the motion vector 
on the basis of a value normalized from the evaluation value with respect to the variable 
value. 

Claim 27 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the accuracy computing means determines a value normalized from the 
evaluation value with respect to the variable value to be the accuracy of the motion vector 
when the variable value is greater than a predetermined threshold value and wherein the 
accuracy computing means determines a fixed value indicating that the accuracy of the 
motion vector is low when the variable value is less than the predetermined threshold value. 

Claim 28 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the evaluation value computing means computes the evaluation value 
representing the sum of absolute differences between pixels in a block including the pixels of 
interest and pixels in a block including the corresponding pixels. 

Claim 29 (Canceled). 
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Claim 30 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], wherein the accuracy computing means includes: 

comparing means for comparing the variable value with a first reference value; 

difference computing means for computing the difference between a second reference 
value and the value normalized from the evaluation value with respect to the variable value; 
and 

outputting means for computing the accuracy of the motion vector on the basis of the 
comparison result of the comparing means and the difference computed by the difference 
computing means and outputting the accuracy of the motion vector. 

Claim 31 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], further comprising: 

motion vector detecting means for detecting the motion vector from an input image 
and delivering the motion vector to the evaluation value computing means; 

motion compensating means for motion-compensating the input image on the basis of 
the motion vector detected by the motion vector detecting means; 

selecting means for selecting one of the image that is motion-compensated by the 
motion compensating means and the image that is not motion-compensated on the basis of 
the accuracy of the motion vector; and 

encoding means for encoding the image selected by the selecting means. 

Claim 32 (Currently Amended): The image processing apparatus according to Claim 
i [[21]], further comprising: 
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frequency distribution computing means for computing a frequency distribution 
weighted with the accuracy of the motion vector; and 

maximum value detecting means for detecting a maximum value of the frequency 
distribution computed by the frequency distribution computing means and detecting a 
background motion on the basis of the detected maximum value. 

Claim 33 (Currently Amended): The image processing apparatus according to Claim 
1 [[21]], further comprising: 

average value computing means for computing the average of the accuracy of the 
motion vectors in the unit of processing; and 

determining means for comparing the average computed by the average value 
computing means with a reference value and determining the presence of a scene change on 
the basis of the comparison result. 

Claim 34 (Original): The image processing apparatus according to Claim 33, 
wherein the average value computing means computes one average for one unit of 
processing. 

Claim 35 (Original): The image processing apparatus according to Claim 1, further 
comprising: 

first-point detecting means for detecting the first point of a moving object in an 

image; 

correction area setting means for setting a correction area having a predetermined size 
around the object in the image on the basis of the estimation result; 

correcting means for correcting the image in the correction area in the image; and 
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display control means for controlling the display of the image including the image in 
the correction area corrected by the correcting means. 

Claim 36 (Original): The image processing apparatus according to Claim 35, 
wherein the correcting means corrects blurring of the image. 

Claim 37 (Original): The image processing apparatus according to Claim 36, 
wherein the correcting means includes: 

delivering means for delivering a control signal for identifying an image in the 
correction area and a parameter indicating the level of blurring of the image; 

feature detecting means for detecting the feature of the image in the correction area 
identified on the basis of the control signal and outputting a feature code representing the 
detected feature; 

storage means for storing the parameter representing the level of blurring of the image 
and a coefficient corresponding to the feature code output from the feature detecting means; 

readout means for reading out the parameter and the coefficient corresponding to the 
feature code output from the feature detecting means from the storage means; 

inner-product computing means for computing the inner product of the values of 
pixels in the input image on the basis of the coefficient read out by the readout means; and 

selectively-outputting means for selecting one of the computation result from the 
inner-product computing means and the value of the pixel of the input image and outputting 
the selected one; 

wherein the image in the correction area is corrected so that blurring of the image is 
removed. 



12 



Application No, 10/585,255 

Reply to Office Action of January 7, 2010 

Claim 38 (Original): The image processing apparatus according to Claim 37, 
wherein the first-point detecting means includes: 

first extracting means for extracting a plurality of pixels around the pixel to be 
subjected to the inner product computation in a predetermined first area from the input image; 

second extracting means for extracting a plurality of pixels in each of a plurality of 
second areas contiguous to the first area in a plurality of vertical and horizontal directions; 

block difference computing means for computing a plurality of block differences by 
computing the sum of absolute differences between the values of the pixels extracted by the 
first extracting means and the values of the corresponding pixels extracted by the second 
extracting means; and 

difference determining means for determining whether the block difference is greater 
than a predetermined threshold value. 

Claim 39 (Original): The image processing apparatus according to Claim 37, 
wherein the parameter is a parameter of the Gaussian function in a model expression 
representing a relationship between a pixel of a blurred image and a pixel of an unblurred 
image. 

Claim 40 (Original): The image processing apparatus according to Claim 39, 
wherein the coefficient stored by the storage means is a coefficient obtained by computing 
the inverse matrix of the model expression. 

Claim 41 (Original): The image processing apparatus according to Claim 37, 
wherein the selectively-outputting means includes: 
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first extracting means for extracting a plurality of pixels subjected to the inner product 
computation by the inner-product computing means; 

dispersion computing means for computing the degree of dispersion representing the 
level of dispersion of the pluraUty of pixels extracted by the first extracting means; and 

dispersion determining means for determining whether the degree of dispersion 
computed by the dispersion computing means is greater than a predetermined threshold 
value. 

Claim 42 (Original): The image processing apparatus according to Claim 41, 
wherein the selectively-outputting means further includes pixel selecting means for selecting 
one of the computation result of the inner-product computing means and the value of the 
pixel of the input image as an output value of the pixel on the basis of the determination 
result of the dispersion determining means. 

Claim 43 (Currently Amended): An image processing method comprising: 
an estimating step for estimating the position of a second point representing a tracking 
point in an image of a temporally next unit of processing, the second point corresponding to a 
first point representing the tracking point in an image of a temporally previous unit of 
processing; 

a generating step for generating estimated points serving as candidates of the first 
point when the position of the second point is inestimable; 

a determining step for determining the second point in the next unit of processing on 
the basis of the estimation result of the position estimating step when the position of the 
second point in the next unit of processing is estimable; and 
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a selecting step for selecting the first point from among the estimated points when the 
position of the second point is inestimable , wherein 
the determining step includes 

an evaluation value computing step for computing an evaluation value 
representing a correlation between pixels of interest representing at least one pixel 
including the first point in the temporally previous unit of processing and the 
corresponding pixels representing at least one pixel in the temporally next unit of 
processing and defined on the basis of a motion vector of the pixel of interest; 

a variable value computing step for computing a variable value representing 
the variation of a pixel value with respect to the pixel of interest: and 

an accuracy computing step for computing the accuracy of the motion vector. 

and 

the variable value computing step includes computing the variable value 
representing the sum of values obtained by dividing the sum of absolute differences 
between the pixels of interest and the adjacent pixels that are adjacent to the pixels of 
interest in a block including the pixels of interest by the number of the adjacent pixels . 

Claim 44 (Canceled). 

Claim 45 (Original): The image processing method according to Claim 43, further 
comprising: 

first-point detecting step for detecting the first point of a moving object in an image; 
a correction area setting step for setting a correction area having a predetermined size 
around the object in the image on the basis of the estimation result; 

a correcting step for correcting an image in the correction area in the image; and 
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a display control step for controlling the display of the image including the image in 
the correction area corrected by the correcting step. 

Claim 46 (Currently Amended): A recording medium storing a computer-readable 
program, the computer-readable program comprising: 

an estimating step for estimating the position of a second point representing a tracking 
point in an image of a temporally next unit of processing, the second point corresponding to a 
first point representing the tracking point in an image of a temporally previous unit of 
processing; 

a generating step for generating estimated points serving as candidates of the first 

point when the position of the second point is inestimable; 

a determining step for determining the second point in the next unit of processing on 

the basis of the estimation result of the position estimating step when the position of the 

second point in the next unit of processing is estimable; and 

a selecting step for selecting the first point from among the estimated points when the 

position of the second point is inestimable , wherein 
the determining step includes 

an evaluation value computing step for computing an evaluation value 
representing a correlation between pixels of interest representing at least one pixel 
including the first point in the temporallv previous unit of processing and the 
corresponding pixels representing at least one pixel in the temporally next unit of 
processing and defined on the basis of a motion vector of the pixel of interest: 

a variable value computing step for computing a variable value representing 
the variation of a pixel value with respect to the pixel of interest: and 
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an accuracy computing step for computinR the accuracy of the motion vector, 

and 

the variable value computing step includes computing the variable value 
representing the sum of values obtained bv dividing the sum of absolute differences 
between the pixels of interest and the adjacent pixels that are adjacent to the pixels of 
interest in a block including the pixels of interest bv the number of the adjacent pixels . 

Claim 47 (Canceled). 
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